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(57) ABSTRACT

A safety device for controlling an engine includes a first and
a second sensor of an environmental parameter, two channels
for processing data measured by the sensors, each of the
channels each including a command module and a power
supply. The device includes at least two relays. The first relay
is capable of receiving a first command coming from a supply
and delivering, in the absence of the first command, data from
the first sensor to the second command module. The second
relay is capable of receiving a second command coming from
the supply and delivering, in the absence of the second com-
mand, data from the second sensor to the first command
module. The supply of the active channel sends a command to
the relay associated with it, the relay sending data from the
sensor to the active channel.

10 Claims, 3 Drawing Sheets
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1
SAFETY DEVICE FOR CONTROLLING AN
ENGINE COMPRISING ACQUISITION
REDUNDANCY OF A SENSOR
MEASUREMENT

CROSS REFERENCE TO RELATED
APPLICATIONS

This application claims priority to French Patent Applica-
tion No. 1250848, filed Jan. 30, 2012, the content of which is
incorporated herein by reference in its entirety.

FIELD

The field of the invention relates to devices for controlling
the environmental conditions of systems for regulating tur-
bojet type aircraft engines. Lastly, the invention relates to
devices using redundancy computations from value measure-
ments from sensors situated near the engine, particularly
resistance variation sensors. In a particular application, the
invention refers to the field of protection systems, particularly
with regard to fires and engine overspeeds.

BACKGROUND

Current engines of the turbojet type are often associated
with regulating computers that are generally installed near
and sometimes even in an area, called the “fire area” of the
engine. In the “fire area,” continuously monitoring the tem-
perature is essential to prevent a potential fire.

One of the main dangers in the case of fire is the loss of
control of the engine that may introduce an engine overspeed.

A second computer may be provided so as to prevent an
engine overspeed. This may be the case when it is possible to
separate the control of the engine regulation functions and the
overspeed control and detection functions. Typically, in this
case a breakdown of one computer does not automatically
lead to the breakdown of the second.

Depending on the architectures, the overspeed regulation
and protection functions may be carried out by the same
computer or by independent computers.

In architectures where the computer ensures the two func-
tions, some precautions must be taken so as to minimize cases
of possible equipment breakdowns and ensure a sufficient
level of operational safety. The operational safety level may
be ensured by a redundant architecture of values from the
measurement sensors so as to enable exhaustive detection of
cases of breakdowns while minimizing the rates of false
detection regardless of the configuration of the controlled
equipment.

In one fire area near a turbojet, a fire may:

introduce an overspeed, since the computer regulation part

may for example:

generate an erroneous fuel regulation command or;

engage an erroneous valve closure due to an error in the
control operating conditions or;

acquire erroneous data from the sensors,

Lose overspeed protection due to loss of the computer

overspeed function.

In case of fire, a risk of generating erroneous engine regu-
lation behavior possibly triggering a malfunction leading to
loss of overspeed protection may occur. The engine protec-
tion and regulation control functions are therefore sensitive to
the same malfunctions. The cause of the overspeed protection
system malfunction is then the same as that of the engine
regulation.
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The event called “uncontrolled overspeed” is classified as
a so-called “Hazardous” event by the certification authorities.
Preventing the scenario mentioned previously is therefore
essential. In particular, the common mode produced by the
computer hosting the engine regulation and overspeed pro-
tection functions must be supported and/or made redundant
s0 as to enable rapid detection of the measurements with a
minimized false detection rate. The performance level must
be identical in the nominal case and in the case of an accident
for example, i.e., in which the environmental conditions are
extraordinary.

The previous reasoning also applies to the overthrust pro-
tection and overthrust regulation system.

Some current solutions enable this problem to be resolved.
One solution consists of putting a fire protection system in
place that cuts the engine to prevent uncontrolled overspeeds
during a detection.

One possible architecture for the regulating computer fire
protection system uses two internal temperature sensors and
two thermistor type external fire detectors.

In one implementation, each of these external detectors
may be regarded as variable resistance. In technical literature,
this variable resistance is also known as “VRT,” standing for
“Variable Resistance Transducer.”

The thermistor may be configured such that detection of
global overheating or a localized flame may occur due to the
variation in its resistance. The regulating computer regularly
acquires a resistance value from a thermistor and performs
calculations enabling the change in temperature to be con-
trolled.

In particular, the regulating computer converts the value of
the measured resistance to temperature from a table, for
example. Lastly, a comparison may be made from a pre-
defined threshold. When the value exceeds a threshold, over-
heating or a flame may be declared by the detection system.

Other conditions may be tested by calculations of environ-
mental parameters, particularly by comparing the values with
predefined thresholds. The regulating computer may be pro-
grammed so as to cut the engine to prevent an overspeed in
case of the detection of an environmental parameter, such as
temperature, going beyond a defined threshold.

Nevertheless, existing solutions present disadvantages
regarding operational safety.

So as to enable, on the one hand, optimal detection of
values from the environmental condition measurement sen-
sors and, on the other hand, effective discrimination between
the case of a sensor malfunction and the case of detection of
a real fire for example, control devices often comprise two
identical chains functionally enabling data collection to be
replicated before an action is undertaken. These chains are
also called channels. Each channel comprises a measurement
acquisition module, a control module and a power supply.
The channels should ideally be independent from each other,
nevertheless they may exchange information so as to perform
correlation operations of data measured on both sides.

A first channel A and a second channel B perform similar
calculations so as to correlate their results and ensure that
detection of a value from a sensor indicating a danger is really
such a detection and not a detection error.

One of the major problems is that when a channel fails, then
data replication must always be ensured, all the more so as a
channel failure has just occurred.

For example, it is understood that an aircraft in flight and
undergoing degradation of one of its engine control channels
must be able to finish its flight and return while ensuring
maximum safety.
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In certain cases, the aircraft must go on a certain number of
missions before any maintenance operation.

In the present case, if a channel fails, only one sensor and
one fire detector remains to ensure detection of a fire or
overheating.

In case of loss of a channel, malfunction of the remaining
fire detector is not an operational constraint to the extent that
this malfunction detection is combined with detection of a
fire, for example from an internal temperature sensor. The fire
is also considered to be a malfunction, therefore to not detect
a fire breaking out with a single channel, a double malfunc-
tion must be produced. In the latter case, the false malfunction
rate is acceptable.

However, an inadvertent detection may occur on a simple
malfunction of the remaining fire detector, and the inadvert-
ent detection rate of a detector not being low enough, one risk
is to detect a fire when no fire exists and to therefore cut the
engine.

This latter solution does not constitute an acceptable opera-
tion for an aircraft.

Some solutions consist of multiplying the number of sen-
sors and increasing architecture density by making them all
the more complex and costly. For example, itis possible to use
up to four temperature sensors, or two per channel.

With this solution, each channel acquires two thermistor
measurements. Therefore, when one channel malfunctions
and only one functional channel remains, two thermistors
remain that issue their measurements.

An inadvertent fire or overheating detection may therefore
only be because of a double malfunction, which is acceptable.

However, by doubling the number of thermistors, the mass
of the device is doubled. In addition, the cost is increased all
the more as it is necessary to add a second sensor onto each of
the channels. Lastly, the available volume around the com-
puter does not guarantee installation of these four detectors.

Another solution consists of using non-electrically pow-
ered sensors, as a consequence they may be independent from
the power supply of the channel to which they are associated.
For example, “pneumatic” type fire detectors may be used.

Pneumatic detector technology enables discrete entities to
be acquired by the computer. When a device acquires a dis-
crete entity, it acquires a current but the fact that it is divided
by two due to redundancy and the fact that the redundancy
degrades accuracy does not cause interference, since only
“powered”/“unpowered” states are necessary. Obtaining the
exact value of the current is not necessary. In addition, as
mentioned previously, the computer should not power the
detectors with this pneumatic technology.

However, a pneumatic detector is approximately twice as
expensive as a thermistor, and approximately twice as heavy,
and as this would involve modifying the electrical interface
on each channel, this solution presents a disadvantage in
solutions in which it is necessary to reduce costs.

SUMMARY

An aspect of the invention enables the aforementioned
disadvantages to be resolved.

An aspect of the invention is directed to a safety device for
controlling an engine comprising at least one first and one
second environmental parameter sensor, at least one first and
one second channel for processing data measured by the
sensors, each of the channels comprising an active or passive
state defining an active channel and a passive channel, the
active channel driving at least one actuator of the engine, each
of the channels respectively comprising a first and a second
control module and a first and a second power supply.
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In an embodiment, the device comprises at least one first
and one second relay.

The first relay being capable of receiving a first command
coming from the first supply and issuing, in the absence
of the first command, data from the first sensor to the
command module of the second channel.

The second relay being capable of receiving a second com-
mand coming from the supply of the second channel and
issuing, in the absence of the second command, data
from the second sensor to the command module of the
first channel.

In an embodiment, the supply of the first channel sends a
command to the relay associated with it, the relay thus com-
manded sending data from the sensor associated with it to the
command module of the active channel.

An aspect of the present invention therefore aims to pro-
pose a solution enabling the signal from temperature sensors
such as thermistors to be redundant, such that each command
module of each channel acquires data from the different sen-
sors. Therefore in case of malfunction of one of the channels,
the device of the invention ensures the transport of values
measured by at least two sensors to the command module of
the active channel, i.e., the channel driving the engine actua-
tors. The redundancy of signals delivered to the command
module of the active channel reduces the rate of false mal-
function detections.

According to these embodiments, command modules K1
and K2 enable different actuators Qi,ie[1 N] that control the
engine to be driven. In addition, the command module com-
prises a computer enabling operations on instructions or val-
ues received from the signal processing devices or signal
processors to be carried out. Lastly, the command module is
capable of generating the transmission of data, for example a
health word, to another command module.

Therefore, an inadvertent detection can only be produced
on a double malfunction, i.e., a double inadvertent detection,
instead of being produced on a single malfunction.

One of the difficulties solved by an embodiment of the
invention is that the redundancy of measurements of signals
from sensors never takes place.

In particular, a first reason is that a sensor such as a ther-
mistor should be powered by the channel to which it is con-
nected. Therefore redundancy poses a constraint regarding
supplying the sensor when the channel malfunctions. Supply-
ing it by only one of the two arbitrarily chosen channels poses
a problem in case this channel malfunctions. In addition,
variable resistance sensors cannot be powered by several
power supplies at the same time without having to modify the
electrical signal acquisition circuits.

A second reason is that to obtain a signal from a variable
resistance type temperature sensor, a current and a voltage are
acquired, the resistance then is obtained by Ohm’s law. To
make the electrical circuit between the two channels redun-
dant would therefore reduce the intensity substantially by
two, to the components utilized. Consequently, a multiplica-
tion by two internally is not possible, as the accuracy would
be too degraded.

An embodiment of the invention ensures redundancy of
sensor measurements in each command module such that this
redundancy is possible and made possible. The command
modules each beneficially comprise a computer carrying out
measurements on the measurements acquired by the sensors
and processed by the processing devices.

In an embodiment, each channel comprises a signal pro-
cessing device.

In an embodiment, the relay power supply is performed by
an electrical command.
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In an embodiment, the sensors are powered by the power
supplies of each channel.

In an embodiment, the sensors are variable resistance sen-
SOrS.

In an embodiment, the sensors are temperature sensors.

In an embodiment, the sensors are capacitive sensors.

In an embodiment, the command module of the active
channel drives the suspension of the engine or its speed reduc-
tion.

In an embodiment, each relay comprises a double switch.

In an embodiment, each channel comprises an internal
temperature sensor.

BRIEF DESCRIPTION OF THE FIGURES

Other characteristics and benefits of the invention will
emerge upon reading the following detailed description, with
reference to the attached figures, that illustrate:

FIG. 1 is a simplified diagram comprising the temperature
control on a double channel in accordance with an embodi-
ment of the invention;

FIG. 2 is adetailed diagram of a first relay of the device and
its interfaces according to an embodiment of the invention;
and

FIG. 3 is a detailed diagram of a second relay of the device
and its interfaces according to an embodiment of the inven-
tion.

DETAILED DESCRIPTION

In the rest of the description:

arelay and a channel are said to be associated to the extent
that an electrical power command of the channel is physically
connected to the relay;

A relay and a sensor are said to be associated to the extent
that a relay transports the measurements from the sensor to a
given component.

FIG. 1 represents a device according to an embodiment of
the invention comprising two channels enabling measure-
ments from sensors of data relative to environmental condi-
tions to be made redundant. Among the environmental con-
ditions monitored near the engine, the ambient temperature is
measured at regular times so as to prevent the occurrence of a
fire.

The analysis of measurements by one or more of the com-
puters enables action, particularly by the generation of com-
mands on the actuators controlling the engine. It is then
possible to prevent, for example, an engine overspeed.

When “a computer” is mentioned in the present applica-
tion, this refers to the computer present in a K1 or K2 com-
mand module.

Each channel V1, respectively V2, comprises a signal
acquisition device, said signals coming from the sensors. In
FIG. 1, the signal acquisition devices are noted TS1 or TS2.

In addition, each channel comprises at least one command
module K1, respectively K2, enabling regulation commands
to be generated to the actuators acting on the engine M. The
commands are adapted and generated according to the values
of measurements from sensors C1 and/or C2.

In addition, each channel V1 or V2 comprises a power
supply Al, respectively A2, supplying the components of
each of the channels.

The device of an embodiment ofthe invention comprises at
least two relays R1 and R2 that are capable of switching:

on the one hand the acquisition of measurements made by
the sensors C1, C2 to the channels V1, V2 and;
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On the other hand a supply current delivered by the power
supplies A1, A2 of each channel to the sensors C1 and C2.

Each channel comprises a state defined by the following
states: Active or passive. The active channel delivers regula-
tion commands to actuators acting on an engine M while the
passive channel is silent with regard to these same actuators.
In FIG. 1, the active channel is channel V1.

In an embodiment, each status of a channel is allocated by
internal command modules K1, K2 to each of the channels
V1, V2. One connection may be provided between the two
command modules K1, K2 to exchange data, particularly data
defining the status of each channel.

According to embodiments, the allocation logic of the
active/passive status of a channel may be defined by malfunc-
tion or operational cycle histories or else by any other param-
eter that may also be combined with other parameters defin-
ing that a channel is active or passive. The two channels may
exchange a health word, the “healthiest” channel, i.e., the
channel having had the least malfunctions, becomes active,
the other then becoming passive.

When a malfunction is detected on one of the active chan-
nel components, the channel may automatically become pas-
sive and may give to the other channel a datum defining the
new active status of the channel not having undergone the
malfunction.

The device comprises, in an initial configuration, relays
and an operating mode of the relays defining a predefined
switching logic.

One aspect of the invention is to enable the command
module driving the actuators controlling the aircraft engine to
have measurements from at least two sensors so as to limit the
rate of false detections.

The device according to an embodiment of the invention
also comprises at least two sensors and also comprises two
relays. FIG. 1 represents a configuration of two relays
enabling the acquisition of sensor measurements delivered in
each of the channels to be made redundant.

Therefore active channel V1 in this configuration acquires
measurements from sensors C1 and C2.

FIGS. 2 and 3 illustrate relays in an embodiment of the
invention as well as an architecture enabling a switching logic
to be defined.

FIG. 2 represents in detail an example of relays R1 and R2
for variable resistance thermistor type sensors.

Relay R1 is associated with the first sensor C1 and com-
prises a double switch. FIG. 3 represents a relay R2 associated
with a second sensor C2 and itself also comprising a double
switch.

Each relay comprises physical outputs capable of either
transporting sensor measurements in the first channel or
transporting sensor measurements in the second channel.

When the switches of a relay are in a high position, as
represented in FIG. 2 or FIG. 3, power supply Al of the first
channel V1 powers the sensor or sensors associated with the
relay. The active channel acquires sensor measurements for
each relay.

When the switches from a relay are in a low position, this
configuration not represented, power supply A2 of the second
channel V2 powers the sensor or sensors associated with the
relay.

Devices of embodiments of the invention enable a configu-
ration in which the commands noted CMD1 and CMD2 com-
ing from each of the channels V1, respectively V2, enable the
position of the switches of each of the relays to be electrically
controlled.

The device of an embodiment of the invention enables
configuration of relays such that a first relay transports mea-
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surements from a first sensor C1 to which it is associated to
the channel that comprises a controlled return to another
relay, in the example the second relay from FIGS. 2 and 3.

A second relay is configured symmetrically to the extent
that the latter transports measurements from a second sensor
C2 to which it is associated to the channel that comprises a
controlled return to the first relay.

In the default configuration, the relays and channels are
“crossed” to the extent that a relay transports the measure-
ments from sensors associated with it to the channel to which
the relay is not associated.

Relay R1 is associated with channel V1 through a physical
connection possibly enabling the generation of a CMD1 com-
mand.

Relay R2 is associated with channel V2 through a physical
connection possibly enabling the generation of a CMD2 com-
mand.

Relay R1 is associated with sensor C1, C1 sending its
measurements to the relay R1.

Relay R2 is associated with sensor C2, C2 sending its
measurements to the relay R2.

In an embodiment, the passive channel does not transmit
commands to the relay associated with it. In the example of
FIG. 3,n0 CMD2 command is transmitted to the relay. There-
fore relay R2 is in its default configuration and transports the
measurements from sensor C2 to channel V1.

On the other hand, the active channel, V1 in FIG. 2, trans-
mits an electrical command CMD1 to relay R1 that is asso-
ciated with it.

When an electrical command, for example CMD1, as rep-
resented in FIG. 2, is sent to the associated relay R1, the relay
changes the switch and directs the measurements from the
sensor associated with it, i.e., C1 in FIG. 2, to the channel V1
to which it is associated.

Therefore the electrical command CMD1 coming from the
active channel modifies the position of the default switches.
The latter are positioned upward as represented in FIG. 2.

Therefore the first channel V1, that is the active channel in
this example, and in particular the signal processing device or
signal processor TS1 receive the signals directed by relays R1
and R2 from the sensors. The signal processing device may
possibly comprise functions including threshold detection,
reshaping of the signals received and generating instructions
for the command module.

In a variation, a single component carries out the functions
of acquiring and processing values measured by the sensors
and command functions from the command module.

The switching architecture of the device of the invention is
designed such that at least one channel receives signals from
two sensors. This architecture ensures a reduced and accept-
able rate of false detections.

When a relay is not controlled, it is mechanically posi-
tioned in its default position. The default position is defined as
being that which enables it to deliver measurements from a
sensor associated with it to the channel that is not associated
with it.

For example, when relay R1 is not controlled, i.e., when
channel V1 is not active, the relay R1 positions its switches
downwards such that the measurements taken from sensor C1
are sent to the second channel V2, notably to the signal
acquisition device of the second channel V2.

When the first relay R1 is controlled, it changes the posi-
tion of its switches, then positioned upwards. Relay R1 then
transports the measurements from sensor C1 to the first chan-
nel V1 that has become active.

When it is the second relay R2 that is controlled by the
second channel V2 that is then active, the switches of the
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second relay are then downwards, orientating the signals
from sensor C2 to the second channel V2.

The device according to an embodiment of the invention
therefore takes into consideration the status of the channel so
as to switch the relay switches such that the command module
of the active channel receives measurements from two sen-
SOIS.

From the point of view of a channel, if it is active, it sends
acommand to the relay associated with it. The latter positions
its switches such that the command module of the active
channel receives signals from the sensor associated with it.

When a channel is passive, no command is sent to the relay
associated with the channel. This latter relay sends by default
measurements from the sensor associated with it to the chan-
nel that is not associated with it.

In an improved mode, a connection is established between
the two channels. This connection enables signals to be
exchanged between the two channels. In an embodiment of
the invention, a correlation of data may be carried out so that
the data collected by one channel may be compared with that
received by the other channel independently of the active/
passive status of each of the channels.

This solution also provides that the two channels may
ensure detection.

A benefit of the invention is that when the two channels are
operational, the active channel acquires data transported by
the two relays. The active channel transmits this data to the
passive channel by a connection between the two command
modules of each of the channels. The two channels thus each
have redundant data coming from measuring sensors C1, C2.

According to the embodiments, it is possible that upstream
from a relay, several sensors send their measurement to the
relay associated with them. In one configuration of the device
of the invention, the relays comprise several inputs enabling
multiplication of a same sensor or the connection of different
sensors. Hach type of sensor may be made redundant by the
device of the invention.

The simplest mode of an embodiment of the invention
relates to a single sensor connected to a relay. But a simple
adaptation would provide several sensors upstream from each
relay.

When a channel malfunctions, a benefit of the device
enables the command modules to be configured so that the
channel that is not malfunctioning becomes the active chan-
nel. This latter channel, applying the switching logic defined
previously, sends a command to the relay associated with it.
The latter relay then transports, by switching switches, the
measurements from the sensor to which it is associated to the
newly active channel.

The relay of the malfunctioning channel is then in a default
configuration. The relay associated with the malfunctioning
channel no longer receives the electrical command coming
from the channel that has become malfunctioning. Conse-
quently, this relay transports measurements from the sensor
associated with it to the channel that is not associated with it.

In this configuration in which one channel malfunctions,
the other channel receives redundant data corresponding to
the measurements from the two sensors, each sensor being
associated with one relay.

When a relay malfunctions and this relay is associated with
the active channel, the active channel may no longer control
its relay. Consequently, the relay associated with the active
channel is repositioned in its default configuration and sends
its data to the passive channel.

The relay associated with the passive channel is not con-
trolled by its relay. Consequently, each of the channels
acquires data from the relay that is not associated with it.
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Subsequently, the data respectively received by the two chan-
nels K1 and K2 are exchanged between each other by the
inter-channel connection so as to allow each channel to have
measurements from each sensor.

When a relay malfunctions and this relay is associated with
the passive channel, the passive channel no longer controls its
relay. Consequently, the relay associated with the passive
channel is positioned by default and sends data to the channel
that is not associated with it, i.e., the active channel.

The relay associated with the active channel sends data to
the active channel.

Consequently, in this configuration, the active channel
receives data from the two relays and transmits it to the
command module of the passive channel by the connection
between the two command modules.

When a first sensor malfunctions, the malfunction is seen
by the channel that acquires the data coming from the relay
that is associated with it, for example the active channel.
Consequently, a false detection generated by the second sen-
sor and transmitted to the active channel is considered to be a
double malfunction. The active channel observing an absence
of signals and receiving an erroneous signal establishes two
independent errors.

In fact, a first sensor malfunctions and the second acquires
a false measurement, which may be understood to be a double
malfunction. Consequently, this double malfunction case will
not be more unfavorable than another double malfunction of
the system. The rate of false detections will therefore be
equivalent to any other double malfunction that may be pro-
duced in the device.

The device of an embodiment of the invention enables
redundant signals or data to be delivered to the command
module of the active channel thanks to the placement of relays
and a physical and logical architecture of switching said
relays.

The device of an embodiment of the invention enables:

The obtaining of a mechanism of making the sensors

redundant so as to always enable a redundancy of acqui-
sition of their signals;

A relay switch logic to be implemented for each of the two

sensors used.

The device of an embodiment of the invention may com-
prise variable resistance type sensors, such as temperature
sensors.

In other embodiments, other sensors may be compatible
with the device of an embodiment of the invention, particu-
larly all the sensors that need to be powered.

More specifically, variable resistance measurement sen-
sors (VRT) are found. These are “fire” detectors of the “ther-
mistor” type, for example, some of which form temperature
sensors.

It is also possible to equip the device of an embodiment of
the invention with pressure sensors. In this case, they gener-
ally operate with a strain gauge that needs to be powered.
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Lastly, it is possible to equip the device of an embodiment
of the invention with capacitive sensors that enable, for
example:

an oil or fuel density to be measured;

permittivity to be measured, to estimate fuel flow;

An oil level to be measured.

Lastly the device of an embodiment of the invention may
also apply to certain switches that use a voltage divider
bridge, for example: Those for thrust reversers or oil levels.

The invention claimed is:

1. A safety device for controlling an engine comprising:

a first and a second sensor for an environmental parameter;

a first and a second channel configured to process data

measured by the first and second sensors, each of the
channels comprising an active state or a passive state
defining an active channel and a passive channel, the
active channel to drive an actuator of the engine, each of
the channels respectively comprising a first and a second
command module and a first and a second power supply;

a first and a second relay,

the first relay being configured to receive a first com-
mand coming from the first power supply and to issue,
in the absence ofthe first command, data from the first
sensor to the command module ofthe second channel,

the second relay being configured to receive a second
command coming from the second power supply of
the second channel and to issue, in the absence of the
second command, data from the second sensor to the
command module of the first channel,

the supply of the active channel to send a command to
the relay associated with it, the relay thus commanded
to send data from the sensor associated with it to the
command module of the active channel.

2. The safety device according to claim 1, wherein each
channel comprises a signal processor.

3. The safety device according to claim 1, wherein the
supply of the relay is carried out by an electrical command.

4. The safety device according to claim 1, wherein the
sensors are powered by power supplies of each channel.

5. The safety device according to claim 1, wherein the
sensors are variable resistance sensors.

6. The safety device according to claim 5, wherein the
sensors are temperature sensors.

7. The safety device according to claim 1, wherein the
sensors are capacitive sensors.

8. The safety device according to claim 1, wherein the
command nodule ofthe active channel is configured to enable
suspension of the engine or a reduction in the engine speed to
be controlled.

9. The safety device according to claim 1, wherein each
relay comprises a double switch.

10. The safety device according to claim 1, wherein each
channel comprises an internal temperature sensor.
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